The decisive factor in effective animal health services is the availability of veterinary personnel in terms of quantity and quality. A shortage of qualified veterinarians and support staff can be a serious obstacle to the control of animal diseases, as well as to husbandry and trade in animals and animal products (3). Veterinary human resources are of primary importance for the successful application of strategies, measures and methods to promote, protect and restore animal health. They are the driving force behind the effective transfer of modern technology (based on the results of scientific research) and accumulated experience into general practice.
was conducted by Schoenherr and Meyer (9) . In 1979, M. Braend (1) published an analysis of the number of veterinarians in relation to the following elements in 93 selected countries (without a global summary): -livestock units (LUs) -the human population -milk and meat production -gross national product. This paper represents a continuation of the global analyses for the years 1977 and 1979 conducted by the author, using the available data from that period concerning the number of veterinarians (6, 7) . However, this study does not examine further details about the types of employment of these veterinarians or relate these data to the size of the population concerned, or animal production and trade.
Materials and methods
This study employed the available data on veterinary human resources which have been published in relevant international documents. From the first year in which such data were collected, 1959, until the year 1982, veterinary personnel data gathered internationally were limited to the 'total number of veterinarians', published in the FAO/WHO/OIE Animal Health Yearbook (2) . In 1983, the author, who was at that time the editor of the Yearbook, introduced additional criteria to reflect the employment structure of Veterinary Services more accurately. The total number of veterinarians was further divided into the following categories: -government veterinary officials at central and local levels -veterinarians working in laboratories, universities and training institutions -veterinarians working as private practitioners -other veterinarians.
Simultaneously, the human resources information system was complemented by including the total number of technical personnel, in particular: animal health assistants, animal health auxiliaries and food hygiene technicians. This same system is still in use today.
The data on veterinary personnel from 1996 onwards were collected as previously, by using a common OIE/FAO/WHO questionnaire, but published only by the OIE in World Animal Health (8) . For the time series from 1959 to 2000, data on the global numbers of veterinarians were used from both yearbooks, i.e., the FAO/WHO/OIE Animal Health Yearbook published by the FAO and World Animal Health published by the OIE.
Not all reported data were complete or had been systematically updated. Some reports were only estimates. The summary data were significantly influenced by the countries with greater numbers of veterinarians, such as the United States of America, the former Union of Soviet Socialist Republics (USSR), and the People' s Republic of China. Some countries sent more than one report, for example, Malaysia (for the Peninsular, Sabah and Sarawak), and the United Kingdom (for Great Britain, the Channel Islands, the Isle of Man and Northern Ireland), thus increasing the number of reports. Other influences on these data included reports from newly emerging independent countries, due to the division of former geographic entities (e.g., the former USSR).
For more detailed analysis, the year 2000 was selected. However, not all countries sent relevant reports for that year. To obtain the most complete global data possible, the most recent reports available from those countries before the year 2000 were used to substitute the missing information. In addition, statistical publications from the FAO on animal populations, production and trade were used to calculate the different global average values (ratios) per veterinarian. These publications included the FAO Quarterly Bulletin of Statistics (4) and the FAO Statistical Databases (FAOSTAT) (5).
The following criteria were selected for analysis:
-the number of inhabitants -the total land area -the number of animals -the number of slaughtered animals -the volume of livestock production -the numbers/volume and value of internationally traded live animals and animal products.
Also included among these criteria were livestock units, calculated using the following conversion rates: cattle (not including dairy cows) = 0.5; dairy cow = 1; buffalo = 0.5; horse = 1; mule or ass = 0.5; camel = 1; pig = 0.2; sheep or goat = 0.1; chicken = 0.01; other poultry = 0.01.
In all, 26,897 data on veterinary human resources were processed; 3,353 of these came from the period 1959 to 1982, and 23,544 items from the period 1983 to 2000. The software employed for the data processing included EPIZOO, version 4.0, a software package developed by the author for analysing information on animal health and diseases (www.cbox.cz/ vaclavkouba/).
Results
To trace the development of global veterinary human resources over the years, a time series was produced for the period from 1959 to 2000 (Table I) A sharp decrease in the 1983 number was due to a fall in the number of reporting countries, and the sudden cessation of reports from the USSR. (Reports were received from the People' s Republic of China only between the years 1993 and 1995.) This decrease can also be attributed to changes in the information system used to collect these data and changes in veterinary employment structure (Fig. 1) . The growth in the reported numbers of private veterinarians was much faster than the relatively slow increase in the number of government veterinarians, despite the fact that greater government supervision and more rigorous preventive and disease control measures were required, due to the rapid increase in trade which facilitated the spread of infectious diseases as never before (Fig. 2) .
The global number of veterinarians reported from 136 countries in the year 2000 (not including the estimated numbers from those countries which did not send reports for that year) reached 548,660, and the number of veterinary technicians was 344,533 (Table II) (Table III) . This number is more realistic, as it includes virtually every country in the world. The reported number of veterinarians in government service was 192,020 (27.77%). The number of veterinarians employed by laboratories, universities and training institutions was 106,303 (15.38%), whereas the number of those in private practice was 320,346 (46.33%) (Fig. 3) . (Table IV) . Unfortunately, global data on companion animals, which form an important part of the workload for veterinarians in private practice, were not available.
The global average numbers of animals slaughtered in abattoirs during the year 2000 per veterinarian were as follows: -401 cattle -699 sheep -284 goats -1,674 pigs (Table VI) . (Table IX) .
up-to-date reports. The data from several countries were inexact, due to the following:
-deficiencies in reporting and administration systems -changes in information gathering systems -varying interpretations of the indicators, etc.
However, the term 'veterinarian' was well defined as 'a person who has graduated from a university-level veterinary school'. The data on veterinarians working as government officers were supported by the documentation required for their salaries on the national payroll. Correspondingly, the data on veterinarians in non-governmental categories were less exact. Data on 'other veterinarians' were not reported uniformly. This category included the following sub-categories: This kind of analysis can provide a comparative basis for planning in human resources development, that is, for identifying future educational needs. For this purpose, it is also necessary to analyse influencing factors. Among these influencing factors are the following:
-the size and structure of animal populations -the average size of herds and flocks -the prevailing systems and technologies for livestock production The global average number of LUs per veterinarian was 2,289. The number of LUs for each government veterinarian was 8,242 and per veterinarian in private practice, 4,940 (Fig. 4) .
When dividing the total annual working time of all veterinarians (that is, 48 working weeks, each week comprising 5 working days, each day comprising 8 working hours, multiplied by the global number of veterinarians) by the global number of LUs, then, in theory, each unit would require a very approximate, average annual working time of 50 minutes. The estimate for government veterinarians would be 14 minutes, whereas for those in private practice, it would reach 23 minutes.
Discussion
These results have to be understood as estimates only, and very approximate representations of reality. Not all countries sent in 
Conclusion
Calculating the average values of selected criteria per veterinarian can be useful for comparative studies when assessing the ability of the Veterinary Services concerned to cope with animal health problems and in planning for future human resources. However, it is difficult to make an objective comparison of the different veterinary personnel situations in different countries. Every country has different veterinary personnel conditions and needs, is at a different stage of development in its Veterinary Service, and employs a different structure of veterinary staff categories (often mutually overlapping). Therefore, the impracticability of setting a fixed and uniform international quantitative standard for Veterinary Services should be recognised.
However, a correct assessment of veterinary human resource requirements is nonetheless essential for meaningful predictions and planning in regard to the development of veterinary staff and for decisions on the future numbers, types, capacities and programmes of educational and training institutions.
The author recommends that the following data be included in future international veterinary information systems: 
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Análisis cuantitativo del personal veterinario en el mundo
V. Kouba
Resumen El autor describe un análisis de los recursos humanos veterinarios en el mundo, realizado a partir de las cifras que los países han ido comunicando a organizaciones internacionales. El análisis parte de una serie cronológica del número total de veterinarios de los que se tiene constancia en el mundo desde 1959 (140.391). En 2000, esa cifra se elevaba a 691.379 veterinarios, de los cuales un 27,77% trabajaba en servicios oficiales, un 15,38% en laboratorios, universidades y establecimientos de formación y un 46,33% lo hacía por cuenta propia. El cociente entre veterinarios y técnicos era de 1 a 0.63. En cuanto a los recursos que cada veterinario cubría, se obtuvieron los siguientes promedios mundiales: 8.760 habitantes por veterinario; 189 km 2 de superficie y 20 km 2 de tierra cultivable; 1.925 bovinos, 242 búfalos, 87 caballos, 1.309 cerdos, 1.533 ovinos y 20.714 pollos; el número de sacrificios en matadero se cifró en 401 bovinos, 699 ovinos y 1.674 cerdos por veterinario; la producción fue de 336 toneladas (t) de carne, 708 t de leche de vaca y 74 t de huevos de gallina; en cuanto al comercio internacional, a cada veterinario correspondieron 12 bovinos, 23 ovinos, 22 cerdos, 1 caballo, 1.086 pollos y 33 t de carne y productos cárnicos; por último, había 2.289 unidades ganaderas por veterinario (50 minutos anuales de servicios veterinarios por unidad). Esos promedios fueron analizados asimismo por categorías de empleo. El autor describe además los factores que influyen en los análisis y la planificación del personal veterinario.
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